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Abstract
Purpose: The quality of vocational education and training (VET) processes plays an impor-
tant role in international education policies and research. In India, issues of quality came 
into focus in recent years due to an increased demand for skilled workers, and continuing 
challenges in the area of quality of VET. Existing quality assurance mechanisms of VET in 
India are characterised by a lack of comprehensiveness and uniform standards. This pa-
per addresses the contextualised development of an Indian-specific approach for quality 
 measurement. It centres on following research question: Which quality areas, criteria and 
related indicators are of relevance for measuring quality comprehensively? 
Approach: Design-based research substantiates the research objective, which is to develop a 
model that is theoretically and technically sound, as well as adapted to the national context. 
The question of how to create "cultural-fit" was essential for the research process illustrated 
in this paper. Starting point for the development of the approach was to build a structured 
review, and following analysis, with reference to existing models and approaches to quality 
management. The initial search examined national and international academic sources for 
quality management in business and education, as well as governmental sources for quality 
management strategies in VET. A significant number of models were selected, based on 
inclusion criteria, and these models were aggregated to provide a source for a first own con-
ception of an approach. 
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Results: Quality dimensions and criteria were collected and identified with reference to 
distribution across models. In total, seven major quality areas are identified, namely Insti-
tutional Sphere and Context; Personnel; Educational Planning, Provision and Assessment; 
Learning and Teaching; Leadership and School Management; Industry Linkage and Learner 
Achievements. In addition, 40 quality criteria are determined under these major quality 
fields, and relevant quantitative and qualitative sub-indicators for measurement are derived.
Conclusion: The actual results will be a basis for the following pilot-based implementation 
in India. The model can provide meaningful feedback and data-based recommendations 
for continuous improvement of the Indian VET system and may furthermore provide for a 
reflected and contextually adapted implementation in other countries
Keywords: Quality, Vocational Education and Training, VET, India, Polytechnic Colleges, 
Industrial Training Institutes
1 Introduction
While Indian economic growth has been consistently high during the last three decades, the 
country is currently in a position where both the employers requiring skilled workers on an 
intermediate level, and those seeking employment, are facing issues (Kumar et al., 2019; Ra-
masamy & Pilz, 2020). Because vocational education and training (VET) programmes have 
gained a place of national importance as a means for gaining employment (Kumar, 2016; 
Mehrotra et al., 2013; Pilz, 2016b), it becomes imperative for VET institutions to  nurture 
 trained and skilled manpower, to meet the demands of different sectors of the economy 
(Goel, 2011; Ramasamy & Pilz, 2019). 
The VET system in India operates through the following four major modes, namely:
1. Secondary and higher secondary schools and Polytechnic Colleges,
2. Industrial Training Institutes (ITIs) which may be public or private,
3. Private training institutes under the National Skill Development Corporation, and
4. Apprenticeship training in different schemes under the Apprentices Act.
Among these, ITIs and Polytechnic Colleges (which may be public or private) are of ma-
jor relevance in the sector (Agrawal, 2012; Malik & Venkatraman, 2017). Both institutions 
stand for different strands of formal VET in India which can be categorised into vocational 
education and vocational training, the two sections being managed by different ministries. 
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At the level of higher technical education, Polytechnic Colleges in India have recently been 
structurally affiliated to the Ministry of Skill Development and Entrepreneurship (MSDE) in 
relevant sub schemes (MSDE, 2020). However, until September 2018, Polytechnics in India 
were administered by the Ministry of Human Resource Development (MHRD1) and accredi-
tation processes and curricula are to date still regulated by the All India Council for Technical 
Education under the MHRD. 
Over the past two decades, the Indian government has made several efforts to increase the 
quantity of formal VET measures. Thus, the number of ITIs in India has grown dramatically 
across the country, from under 2,000 in 2007 to 14,779 in 2020, of which 11,715 are private 
(MSDE, 2021). The increase in the number of private ITIs has been much greater than that 
of public ITIs (MSDE, 2015).
In 1947 there were 43 Polytechnic colleges with an intake capacity of 3,400 students, and by 
2018 there are around 3,440 Polytechnics in India with an intake capacity of 1.5 million stu-
dents (MHRD, 2019). Nevertheless, although Polytechnics have an essential role, they have not 
been a main focus of research on the VET system in India (Schneider & Pilz, 2019; Venkatram, 
2016). By reason of limitations of space and a different focus for this paper, the section on VET 
in India will not be further elaborated here. For general information about the Indian VET 
system, refer to overviews of Pilz (2016a), Wessels & Pilz (2018) and British Council (2016). 
The ITIs and Polytechnics in India are facing a number of problems in terms of quality 
(Goel, 2011; Kumar et al., 2019; Mehrotra, 2014a) which will be discussed in the following sec-
tions. In order to avoid the risks inherent in the rapid increase of VET institutions over the past 
decade (see MSDE, 2015; Venkatram, 2016), stringent regulation and a nationally unified qua-
lity assurance system is vital. Consequently, in 2017, the MSDE launched the National Quality 
Assurance Framework (NQAF) aimed at improving the quality of all education and  training 
and skills programmes in India. But, at this stage, no empirical evidence as to the extent of 
implementation and outcome of  NQAF is found. Thus, measuring quality comprehensively 
is important for the VET system in India, where not much research has been carried out. This 
research gap, owing mostly to gaps in data and measurement issues, thus needs to be targeted.
The overall objective of the research project discussed here is to address the need for signi-
ficant data collection and to design a comprehensive approach to quality measurement in ITIs 
and Polytechnic Colleges in India. Research and development activities focus on the micro 
(teaching and learning processes) and meso (organisational/institutional) level of VET insti-
tutions in contrast to approaches that target the system- and thus national level of educational 
governance. Hence, an approach is to be developed that provides for bottom-up processes of 
institutional development and may be used for external and internal evaluation. 
1 The name of the Ministry of Human Resource Development (MHRD) was changed to Ministry of Education in August 2020 
(MHRD, 2020). However, the authors use the prior term MHRD in this article.
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This paper addresses the first steps of the design of the approach for comprehensive quality 
measurement. It focuses on the development of quality areas, criteria and related indicators, to 
build a framework that is theoretically and technically sound as well as adapted to the Indian 
context. 
2 Quality of VET in India: Current Status and Challenges
The quality of VET is frequently highlighted in view of globalised economies and the com-
petitiveness of nations (European Centre for the Development of Vocational Training 
[ CEDEFOP], 2009; Watters, 2015), the systems of education and training being regarded 
as "the most critical" condition (Galvao, 2014, p. 5) for development and growth of coun-
tries around the world. Regarding quality assurance in VET, recent and ongoing interna-
tional developments concern the establishment of national qualification frameworks, the 
 internationalisation of national qualifications (Watters, 2015), as well as the implementation 
of quality management approaches in education (Galvao, 2014), like ISO 9000 or other Total 
Quality Management based models. These developments in VET are partly reflected in Indi-
an educational policies, but in reality are implemented to different degrees.
Quality Issues in Indian VET Institutions
In India, ITIs are perceived as having a lower standing from a social point of view (Agrawal & 
Agrawal, 2017; Ajithkumar & Pilz, 2019). In addition, the quality issues of VET institutions in 
India are of great concern, and reforms have been introduced to address the challenges of both 
increasing the employment opportunities by upskilling a large percentage of young people, 
and to ensure availability of a skilled workforce to meet regional and national labour market 
demands (Kotamraju, 2014; Majumdar, 2008; Mehrotra, 2014b; Pilz & Gengaiah, 2019; Ra-
masamy & Pilz, 2019). Nevertheless, many studies (Agrawal & Agrawal, 2017; Neroorkar & 
Gopinath, 2019; Rao et al., 2014; Schneider & Pilz, 2019; Tara et al., 2016; Zenner et al., 2017) 
have pointed out that ITI graduates have very low employability due to factors such as poor 
resources, outdated curricula, the competence of teaching staff and obsolete equipment in the 
VET institutions. 
A study by Mehrotra et al. (2013), surveyed 43 companies in the states of Karnataka, Maha-
rashtra and Tamil Nadu and found that most of the firms pointed out that their employees came 
without practical skills, but well versed in theory. In addition, the study by Tara et al. (2016) 
on the quality of state-run ITIs in Karnataka, Orissa, Tamil Nadu and New Delhi, found that 
the ITIs have not been meeting the required quality standards, and focus only on theory rather 
than practical components, with little or no relation to practice or modern technology. They 
also concluded that infrastructure and equipment in ITIs were inadequate (Tara et al., 2016). 
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The study conducted by Mehrotra et al. (2014) also found that the majority of students who 
graduate from Polytechnics lack application-oriented knowledge and problem-solving skills, 
and could, therefore, not meet the demand of industrial skills. Rao et al. (2014) noted a 
similar view, that employers are not satisfied with ITI graduates as they lack in technical 
skills, practical skills and soft skills. Studies revealed that a large percentage of ITI graduates 
in India face major difficulties in entering the labour market or even remain unemployed 
despite of their training certificate (Ajithkumar & Pilz, 2019; Joshi et al., 2014; Neroorkar & 
Gopinath, 2019; Prakash & Gupta, 2002).
Another major problem in VET institutions is the availability of qualified instructors 
(Ajithkumar, 2016). Many instructors had not received any pedagogical training, are not pre-
pared enough for teaching (Jambo & Pilz, 2017; Pilz & Gengaiah, 2019; Zenner et al., 2017) 
and were employed on a part-time or term contract basis, which again turned out to be an 
issue impacting teaching and learning. 
A study by Tara et al. (2016) found that 50% of the principals interviewed at govern-
ment ITIs, responded that they had difficulty in finding qualified trainers, and therefore they 
are forced to employ temporary instructors lacking in adequate skills, which impacted the 
teaching and learning process. They further argue that "if the teaching is of poor quality, 
and the competences taught in the ITI programmes are not meeting the needs of the labour 
market, vocational training will not be recognised by employers as suitable" (Tara et al., 2016, 
p. 11). 
As Joshi et al. (2014) claim, qualified and motivated teachers and instructors are the bot-
tom line of any training system, and the standard of teaching and training personnel is one 
of the key indicators to measure the quality of training. There is a huge demand for teachers/
instructors in the country´s VET system (Mehrotra, 2014b) which is substantiated by official 
numbers of the MSDE, reporting 95,000 vacant instructor positions in ITIs in 2020. However, 
despite of several government efforts to qualify higher numbers of instructors, the present 
capacity for the training of trainers under the Craft Instructor Training Scheme (CITS) is 
7,776 per annum only. Furthermore, seats are frequently not completely filled and  utilisation 
numbers did even decrease by 4% to 81% from 2017 to 2019 (MSDE, 2018; MSDE, 2020). 
Currently, only 15% of the teaching and training personnel in ITIs has a CITS certification. 
One reason of trainer shortage lies within insufficient capacities for training. However, other 
factors can be identified in a complex interaction of the low attractiveness of the vocational 
education and training system and hence respective teacher positions, entry requirements for 
CITS training (see MSDE, 2020), and working conditions that need improvement, especially 
in private ITIs (Pilz & Gengaiah, 2019; Tara et al., 2016). The shortage of (qualified) trainers 
has major implications on the actual quality of training. Addressing input factors such as the 
quality of instructors, which impacts directly on learning outcomes, and thus employability, 
is a great challenge. This can be resolved only if the training quality is enhanced by making 
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provision for development of well-trained teachers and instructors, with pedagogical skills 
and experience from the world of work (Mehrotra, 2017; Pilz & Gengaiah, 2019). 
The above literature review reveals that despite various skill development initiatives by the 
government at state and federal level, VET institutions in India suffer due to a range of issues. 
This affects the overall functioning and quality of vocational training institutions in India 
(Agrawal & Agrawal, 2017; De, 2019); hence, there is a need for regulation and strengthening 
of the VET system by ensuring quality training (Chakravorty & Bedi, 2019; De, 2019).
3 Development Process of Model Design
Institutional quality management based on comprehensive models to initiate and steer edu-
cational and organisational development processes, as well as a general "culture of quality", 
are not well-established in the context of VET in India (Tara et al., 2016). The transfer of 
educational systems and practices is subject to context-dependent difficulties and obstacles 
that cause demand for contextualisation (Broadfoot, 2000; Vogelsang & Pilz, 2020). Cross- 
national policy borrowing frequently involves processes of adaptation (Phillips & Ochs, 
2003), and often policies cannot be transferred entirely (Li, 2017; Pilz, 2017). 
The current approach is based on a concept of prospective evaluation (Li & Pilz, 2019) 
in the form of an extensive pilot-based test to substantiate and enable a successful transfer 
of the model. Furthermore, it incorporates cultural and practical adaptation processes from 
an early stage of development, blending theoretical, practical and culture-specific aspects 
of development. Therefore, a research approach was chosen that provides for openness and 
flexibility, allows for a continued cycle of development, and the integration of practical expe-
rience within the research process. 
Figure 1: Development Process of Quality Model
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The paradigm of Design-Based Research (DBR) builds the foundation for recurrent proces-
ses of analysis, design, evaluation and revision of the concept, as it considers the practical 
approach and relevance (Design-Based Research Collective, 2003; Euler, 2014) of the deve-
lopment objective. The chosen methods were shaped around the overall aim, to develop a 
model that is technically sound, as well as adapted to the cultural and socioeconomic context. 
DBR investigates "the manner in which the desirable objective can best be attained in a given 
context through an intervention yet to be developed" (Euler, 2014, p. 17). Thus, research 
steps and processes were guided by the need to balance and combine scientific necessities, 
the integration of practical necessities and realisation of "cultural-fit" (Lewis, 2007). The core 
research group consisted of Indian as well as German researchers who worked constantly in 
a bilateral team. Two guest researchers from India were invited to join the project; they spent 
time with the research group at the University of Cologne, and assisted with field research 
in India. In addition, four Indian project partners from relevant areas, served for constant 
intercultural and professional feedback (Pilz et al., 2020). The specific composition of the 
research team as well as the close cooperation with Indian universities and project consul-
tants enables genuine ownership of the model. Such collaboration in design-based research 
allows practitioners and researchers to work together to bring about meaningful changes in 
the context of practice, and helps to refine key components of an intervention (Design-Based 
Research Collective, 2003). 
The first steps of model development involved the elaboration of a theoretical and concep-
tual base, guided by reciprocal processes of convergence and alignment. These were delibera-
tely structured by oral and written communication and mediation processes. 
Taking an organisational perspective to educational institutions, an extensive literature 
search was conducted, with a focus on national and international quality management ap-
proaches in education. Relevant approaches were identified, analysed and summarised. Exis-
ting models of school quality, were selected according to deductive and inductive criteria, 
in order to create a basis for the development of an own approach. Criteria utilised relate to 
the acceptability (Proctor et al., 2011) of the approach in the Indian context, comprehensive-
ness (Alexander, 2008) and overall elaboration of the model, as well as the conceptual base of 
 models.
Thus, for example, a one-sided concentration of models from German-speaking countries 
was avoided; instead, internationally recognised, and extensively implemented frameworks, 
relevant models from Asia, as well as indigenous Indian approaches were included. A total of 
44 models were identified and analysed, out of which 14 models were selected for further ag-
gregation. These jointly provide a sound basis for measuring quality, base on a complex and 
multilevel quality construct, and correspond to the underlying understanding and definitions 
of educational quality. The approach was supplemented by an extensive literature review, 
and collection of findings from international school effectiveness and school  improvement 
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 research, as well as research into teaching and learning. Indian national education policy and 
pedagogic research sources, were collected and reviewed in order to specifically include natio-
nal approaches so as to address significant cultural context and premises (Broadfoot, 2000), and 
reduce the risk of ethnocentrism (Alexander, 2008, p. 40). By analysis of the selected models, 
core areas of school quality were identified and consolidated in an iterative process. The adopti-
on of the system and nomenclature of a specific approach was avoided for matters of accessibi-
lity, acceptability (Proctor et al., 2011) and connectivity. Institutional core areas of educational 
quality were merged with respect to broad but consistent fields of organisational actions and 
processes, to enable a potential subsequent alignment to different quality management approa-
ches. Countries across the world have distinct VET and labour market practices and, based 
on the industrial growth and socio-economic development of the respective countries, they 
ascribe a different meaning to the concepts and approaches to the VET system (see CEDEFOP, 
2009; Pilz & Li, 2014; Winterton, 2012). Consequently, approaches to quality management, de-
finitions and context, vary according to the culture of the specific country; VET policy, frame-
work, institutional structure and educational system. Thus, a specific consideration of existing 
Indian models and country-specific needs, guided by intercultural feedback from the Indian 
research partners, lead to the definition of a main quality area relating to the involvement of the 
private sector in vocational training and education. In the next step, selected models served for 
the identification and analysis of quality criteria.
By comparing and aggregating more than 400 indicators and criteria, main criteria and 
related indicators were identified, evaluated and bundled in a staggered process. A primary 
selection feature related to the applicability of criteria (Alexander, 2008) with respect to their 
fit regarding necessities and potentials for measurement at the targeted system level. For the 
current purpose, criteria had to be selected that target the meso and micro level of the VET 
system. Aspects were chosen that have the potential to be influenced by individual institutions, 
in order to provide for a developmental function of the framework. As a next step, further se-
lection features were developed with regard to acceptability (Proctor et al., 2011), social validity 
(Nastasi & Hitchcock, 2016), feasibility and appropriateness (Proctor et al., 2011) of criteria. 
Acceptability was, among others, related to relevance regarding identified problems of the VET 
system, fit with regard to systemic features and national requirements, as well as compliance 
with the underlying quality definitions. Social validity addressed content-related aspects regar-
ding culture-specific contexts and values, with regard to the target group. Feasibility included 
aspects of measurability, data access and the competencies of stakeholders in the intervention 
setting. Appropriateness was considered separately, as criteria or entire approaches may be ac-
cepted but can still prove inappropriate, for example with regard to resources and structures 
on site or individual needs of consumers or organisations (Proctor et al., 2011). Aspects of the 
contextual and cultural fit of criteria, related to the complexity of quality aspects (e.g. measu-
ring social competences), linguistic changes with regard to the fundamental understanding 
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of the content, or negative connotations due to current systemic problems (e.g. the notion of 
"recognition of prior learning", which is basically perceived as a policy facet), aspects that are 
culturally considered unsuitable (e.g. promotion of learner self-assessment) or the transfer of 
Western pedagogical concepts that have no meaning, or a different meaning in the national 
context (e.g. the German notion of work-process orientation as a pedagogical concept). Here, it 
needs to be underlined that the omittance of specific terms and concepts like, e.g., the German 
"vocational concept" which, among others, comprises a highly holistic understanding of the 
notion of "occupation", does not necessarily lead to a low comprehension and likewise reduced 
construction of the concept of educational quality. In the past, there have been many attempts 
by Indian educational authorities to import elsewhere successful policies as part of VET and 
general education reform efforts (see e.g. Brinkmann, 2015; Mehrotra et al., 2014). However, 
those attempts, e.g. the expansion of dual apprenticeship structures following the German dual 
system, could not be implemented as intended until today- or stayed on the level of theoreti-
cal policy recommendations (see e.g., Mehrotra et al., 2014). These examples from the Indian 
context are in line with general findings from educational policy transfer research that show 
that the export or import of foreign models does not prove successful without appropriate con-
textualisation (Li, 2017; Steiner-Khamsi, 2012). The approach taken here involves a contextual 
and cultural adaptation that enables a successful transfer of the model, but does not alter the 
core component of the approach (Nastasi & Hitchcock, 2016), which is to measure educatio-
nal quality comprehensively, according to a holistic and empirically substantiated definition of 
VET quality. Therefore, 40 criteria of school quality were determined, which were underpinned 
by further qualitative and quantitative sub-indicators. This process of selection and elimination 
enabled the researchers to identify relevant contextual factors, and enhanced the researcher’s 
understanding of the intervention (Design-Based Research Collective, 2003). 
4 Structure and Content of the Model
The basic structure of the model integrates input, process and output, as well as outcome 
factors of educational quality (see Heneveld & Craig, 1996; Scheerens & Bosker, 1997; United 
Nations Educational, Scientific and Cultural Organization, 2002) that have been transferred 
into quality criteria, and supplemented with respective indicators. The underlying approach 
was extended and systematised by means of an organisational perspective to institutional 
management and quality. The model encompasses seven areas of institutional quality in vo-
cational education and training. Six areas relate to characteristics of institutional processes 
and themes, while one additional area addresses results and outcomes with a focus on learner 
achievements. Areas include: Institutional Sphere & Context; Personnel; Educational Plan-
ning, Provision & Assessment; Learning & Teaching; Leadership & School Management; Indus-
try Linkage and Learner Achievements.
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Input 1.1  Facilities & Resources
• General Facilities
•  Learning Facilities & 
Resources
•  Resource Management
2.1 Personnel Competence & Attitude
•  Educational Personnel Qualification
2.2  Working Environment & Job 
Security
•  Working Conditions Teaching Staff
•  Working Conditions Non-teaching 
Staff
2.3 Training & Development
•  Investment & Engagement in 
Training
• Further Training
3.1  Educational Provision 
& Curricula
•  Demand-Orientation of 
Course Programme
• Quality School Syllabus




5.1  Effective Institutional 
Organisation
•  Supportive & Efficient  
Institutional Processes
Process 1.2  Student Support & 
Provisions
•  Student Support Services
•  Pre-enrolment & Career 
Counselling
1.3   Inclusion, Access & 
Equity
•   Availability & Assis-
tance: Schemes for VET 
Access
•  Participation of Under-
represented Groups
2.4 Cooperation & Teamwork
• Cohesion & Cooperative Teamwork
4.1 Quality Classroom Teaching & Management
• Lesson Preparation
• Appropriate Methodology Mix
• Transparency & Structure
• Active Learning Activities & Time 
4.2 Learner Orientation
• Learning Climate
• Frequent Individual Feedback
• Individual Support & Differentiation
4.3 Holistic Vocational Focus
• Practice & Occupation Orientation
•  Knowledge Application & Recontextualisation Focus
5.2  Effective & Cooperative 
Leadership
• Institutional Strategy & Vision
• Cooperative Leadership
5.3  Quality Assurance & 
Development
• Quality Management Initiatives
•  Evaluation & Improvement of 
Educational Quality




•  Identification of Industrial 
Training Needs
• Industry Engagement
•  Functioning IMC Commit-
tee (ITI only)
6.2  Placement Coordination 
& Monitoring








7.2 Transition & Participation
• Academic Progression 
• Transition into Work
Figure 2: Structure and Content of Quality Model
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The structure of the model involves four levels that allow for the operationalisation of quality 
with different degrees of abstraction. Within the analysed approaches, areas that comprise 
primary characteristics of institutional actions and processes were specified with a certain 
variation in the degree of their comprehensiveness. Here, a two-level approach for the de-
finition of quality areas was chosen, and the distinction between an evaluation area and a 
quality dimension was introduced. This distinction allows for a further specification of di-
mensions of institutional quality, which serves to increase accessibility of the model, and 
enables a focus on selective areas, with reference to specific institutional development pro-
cesses. A quality dimension is a further, more specific, domain of an evaluation area. Quality 
dimensions comprise thematically related qualities and activities of evaluation areas, and 
encompass a range of criteria that have been identified as relevant for educational quality 
in the specific context. Example quality dimensions within the area of Learning & Teaching 
are: Quality Classroom Teaching & Management, Learner Orientation and Holistic Vocatio-
nal Focus. Quality criteria indicate distinct attributes of institutional and educational quality 
(Watters, 2015). They may refer to processes, input or output factors, and are specified with 
reference to institutional and educational objectives. Here, they are conceptualised as com-
plex constructs, generally composed of a range of indicators. An example of a criterion in 
the dimension Educational Provision & Curricula would be Demand-Orientation of Course 
Programme. Indicators serve for specific measurement purposes. Criteria are operationalised 
by qualitative indicators and—where appropriate—substantiated by quantitative measures. 
Example indicators for the criterion Employability cover "utilised skills at the workplace (in 
internships, after final placement)", "employer satisfaction regarding job readiness and actual 
skill sets", "satisfaction of graduates with trade or occupation acquired" as well as "percentage 
of graduates entering in designated or related industries" and "percentage of graduates who 
are in wage employment, self-employed or family business." 
Evaluation areas, quality dimensions and related criteria are assumed to have different 
direct and indirect effects on the quality of individual learning processes. School effectiven-
ess research identified several main influence factors that primarily relate to school context, 
teachers and instruction (Creemers & Reezigt, 1996; Scheerens & Bosker, 1997; Scheerens 
et al., 2013), mapped in the current approach. Bell et al. (2004) argue that DBR enables the 
researchers to capture iterative exploration and refinement of the educational elements in 
different places where learning occurs. With this context, despite the quality dimensions, 
criteria and indicators are adapted from school context and educational settings; the deve-
loped quality model is contextualised, with the intention to analyse and meet quality issues 
pertaining to (formal) VET institutions in India and not general education. 
As has been discussed in the literature review, the majority of learners who graduate from 
VET institutions are unemployed, even those who enter into the labour market lack the skills 
expected to perform at the workplace. VET institutions need to monitor institutional ac-
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tions with reference to results and the transition to the (formal and informal) labour market 
(Tara et al., 2016). Essential for the quality of learning processes and related outcomes, are 
 instructional processes at the classroom level (Creemers & Reezigt, 1996; Hattie & Yates, 
2014). Teacher performance is related to competence, personal motivation and institutional 
context conditions (Rowan, 1996; Yukl, 2002). Within the current framework, the quality 
of teaching and learning at the classroom level is viewed as the core factor for educational 
outcomes and, in addition, builds the primary service of institutions from an organisational 
perspective. Quality dimensions that relate to personnel, institutional context, organisational 
and leadership aspects as well as stakeholder impact are organised around this service, having 
a direct or indirect impact on the quality of direct teacher-student interaction ( Wahlstrom 
et al., 2010). 
Contextual Adaptations in the Model
Culture and education are complex phenomena (Giorgetti et al., 2017) and education sys-
tems are part of the culture of a country. Thus, cultural context is one of the more significant 
influential factors influencing the functioning of educational institutions, the methods used 
in the classroom teaching-learning process and teacher-student roles (Akbaş, 2011) and their 
interactions (Sandoval & Bell, 2004). The cultural context also affects VET practice and beha-
viour, as well as outcome of programmes, thus, development of such quality models requires 
an open approach (Rose, 2005). These considerations are important, as the culture has a 
significant influence on VET, and value and social attitude to VET in India are different from 
other countries (Pilz, 2016b; Wessels & Pilz, 2018). As Rose (1991) recognised, the formula-
tion of a programme or model is best reflected as a creative act rather than a process of copy-
ing; therefore, some adaptation is required on account of local circumstances (Rose, 1991). 
With this backdrop, the quality model in this study was developed, with some adaptation 
based on the local circumstances and deep understanding of the socio-cultural dimension. 
The contextual adaptation of the model is illustrated in the following section.
India is a highly diversified country in terms of language, religion and caste systems, and 
also has particular influence exerted by the traditional hierarchical social, cultural and eco-
nomic structure (Chauhan, 2009; Wessels & Pilz, 2018). The inclusive growth strategy of 
India has aimed at ensuring that individuals across society have equal opportunities in access 
to education and VET, irrespective of gender, age, caste, ethnicity, religion, socio-economic 
status and family background, to acquire skills and find employment in the labour mar-
ket (Goel, 2011; Mehrotra, 2017; World Bank, 2008). Possible students or trainees from the 
lower ranks of society are often excluded from VET because of their obligation to financi-
ally support family members. Furthermore, they often lack general support as well as access 
to information on VET measures. These considerations are reflected, and some measures 
are taken, through national policy agendas. The very recent National Policy on Education 
(MHRD, 2020) document, has also outlined the actions aimed at addressing disparities in ac-
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cess to education and vocational training on the basis of gender, or for any underrepresented 
groups (MHRD, 2020). Therefore, the researchers perceived "Inclusion, Access & Equity" as 
one of the key quality dimensions which is included in the current model, to assess actions of 
 institutions to enable access to VET for the poor, rural population and other disadvantaged 
groups (World Bank, 2008), by providing necessary information on admission requirements, 
various scholarship schemes and career counselling services for students. 
Often, many of the students and also their parents, particularly from lower social strata, 
poor families and those from rural regions, are largely unaware of the availability of VET, its 
relevance, job opportunities, and employability potential. The quality criterion "Participation 
of Underrepresented Groups" under the aforementioned quality dimension, and indicators 
such as "participation of underprivileged students", "ratio of female students in different vo-
cational courses" and their graduation rates, are included for measurement. 
Similarly, the quality criterion component of "Facilities & Resources" in the "Institutional 
Sphere and Context" evaluation area, encompasses available general and specialised facilities, 
as well as equipment in VET institutions. It involves the process related to utilisation and 
planned maintenance and service of equipment and facilities. Further, maintaining and ma-
naging these resources is equally important and ensures facilities should be safe, in an orderly 
state and hygienic, and correspond to given standards for learning and working processes. 
In India, the sanitation and hygiene in educational institutions often does not meet required 
standards, due to lack of resources and/or inadequate institutional support (Rakesh et al., 
2014) and therefore, may pose a risk of communicable diseases (United Nations Children's 
Fund, 1998). Therefore, the researchers considered this criterion as one of the important 
 aspects in the model, to ensure a conducive learning environment; learners and employees 
are provided with basic amenities such as clean drinking water, toilets, uninterrupted power 
supply, as some VET institutions in rural regions, face regular power supply issues (Neroor-
kar & Gopinath, 2020; Ramasamy, 2016). The discussion above shows that this model de-
sign research approach aimed to capture the iterative exploration and adaptation of quality 
elements in the model, based on local customisation and relevance (Bell et al., 2004), in line 
with issues associated with the socio-cultural context of the country.
The overall system as well as individual VET institutions in India display weak links to 
local companies and occupation related industries (Pilz & Wiemann, 2020), which results in 
skill mismatch (Bisht & Pattanaik, 2020; Majumdar, 2008), outdated curricula and missing 
links to current occupational practice (Neerorkaar & Gopinath, 2019; Ramasamy, 2016). A 
fundamental goal of the first National Policy on Skill Development in 2009 was to intensify 
the private sector involvement in formal VET measures. Therefore, the National Skill Deve-
lopment Corporation (NSDC), a public-private partnership, was built under supervision of 
the MSDE (British Council, 2016). The main task of the NSDC is to initiate and coordinate 
actions and the involvement of the private sector in VET as well as the development of Sector 
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Skill Councils. The corporation is involved in curriculum development and the qualification 
of trainers, and is to function as an information system for the government (MSDE, 2020). 
However, several initiatives for a higher involvement of the private sector in Indian formal 
VET, including those related to the NSDC, have not proven successful overall (MSDE, 2016; 
Pilz, 2016c). The evaluation area "Industry Linkage" takes the engagement of industries and 
trade on the institutional level into specific consideration. In contrast to systemic  approaches 
to public-private involvement, the model emphasises a bottom-up approach of direct inter-
action and cooperation between VET institutions and local employers. In addition, it addres-
ses the participation of industry and trade members in consulting and steering activities. An 
important quality dimension of the area relates to "Placement Coordination & Monitoring". 
The dimension subsumes all activities that relate to final placement after graduation and the 
coordination of in-service training and internships during education and training. Further-
more, it involves the joint coordination and supervision of apprenticeship training under 
the Apprentices Act. The involvement of industries and trade does also relate to curricula 
design and adaptations as well as industry exposure through visits and guest lecturers, and is 
therefore addressed by specific indicators under the criteria "Demand-Orientation of Course 
Programme" and "Quality School Syllabus", located in the evaluation area "Educational Plan-
ning, Provision & Assessment". A further crucial aspect with regard to actual competencies of 
teaching-personnel is covered by the indicator "years of practical industry- or trade-related 
experience" under the criterion "Educational Personnel Qualification". Practical working ex-
perience of teachers does not only relate to skills and competencies, but in addition contri-
butes to an enhanced openness from the perspective of personnel, regarding the engage-
ment of industry and trade. These examples do also illustrate the interconnectivity of quality 
 areas and dimensions, and exemplify that education and training quality in VET is always a 
complex interaction of different factors which call for a comprehensive approach for quality 
measurement.
5 Outlook
The basic aim of the entire study is to develop an approach to measure quality that is tailored 
to the national context. Following the first research phases described in the sections above, 
the next step is to evaluate the first version of the quality model in Indian ITIs and Poly-
technic Colleges. Institutions for the pretest and following pilot will be located in Delhi and 
Bangalore. The sample will consist of private as well as governmental institutions at different 
levels of excellence and configuration, to cover a great variety of VET institutions. As cultural 
and contextual fit is of major relevance for the study, guaranteed field access, compliance with 
the qualitative and participative research approach, and the support of the research network 
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on site, led to the choice for both geographical regions. In addition, the sample was supposed 
to explicitly cover two different federal states and urban regions in India. 
In the pilot-based implementation, the relevance, and appropriateness, of identified qua-
lity dimensions, criteria and indicators to the Indian conditions will be validated. A design-
based research approach views a successful innovation as a joint product of the designed 
intervention and the context (Design-Based Research Collective, 2003). Thus, the approach 
will be evaluated by the research team under close participation of local stakeholders at diffe-
rent levels (district authorities, school management, teachers, and administrative personnel) 
with regard to content, feasibility and acceptability. Likewise, relevant data on quality will 
be collected. It is the advantage of a design-based approach, that it does not only focus on 
how developed models function in specific settings, to document success or failure, but also 
on processes and interactions that refine the researchers and practitioners understanding of 
the phenomena in a natural setting (Bell et al., 2004). Therefore, results from the pilot will 
be analysed and, the model, as well as the criteria and the measurement parameters, will be 
further adapted and refined.
The optimised model will be implemented in the field, with substantiated insights on con-
text-specific measurement of quality. The revised and finalised approach will be transferred 
to a quality analysis toolbox, and made available with open access, on an internet homepage 
in English, to enable easy access and utilisation by Indian vocational training practitioners. 
The final scientific results of the developed quality model and instruments will also be disse-
minated through Indian researchers and relevant political actors. Data on quality collected 
in the main pilot will provide insights for the development and improvement of the VET 
system. Furthermore, based on the prospective evaluation of the implementation, recom-
mendations for possible systemic changes to enable a successful future implementation of 
comprehensive quality management approaches in India may be given.
There are significant limitations in this study. The study is planned only in the selected 
regions of Indian states; therefore, it is encouraged to examine this quality model in other 
regions considering the diverse culture and distinct economic development within the coun-
try. As Li and Pilz (2019) argue, the success of an educational policy transfer or model, is 
highly dependent on factors such as the extent of contextual adaptation and complex inter-
actions. Limitations also exist with reference to the assessment of long-term implementation 
 outcomes like impact and sustainability of the current approach The impact of an implemen-
ted model has been defined by Alexander (2008) as "the intended and/or unintended conse-
quences of the use of the instrument, especially for those—teachers and learners—to whose 
activities the instruments are applied" (p.15) and can be differentiated with regard to impact 
in application, and impact in reporting. While detection of certain effects in the pilot-based 
quality model implementation is to be expected, and revision of the approach with respect to 
unintended effects will be undertaken, a comprehensive evaluation of impact with  reference 
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to effects on quality data and possible institutional development is not feasible within the cur-
rent research design. The same holds for sustainability, which describes the extent to which 
an implemented programme is integrated and maintained within an organisation (Proctor et 
al., 2011). Still, factors that may hinder or contribute to a successful and possibly sustainable 
implementation can be identified during the pretest and pilot-based implementation and 
turned into recommendations for future adopters of the model.
Testing the model in two separate institutions is a novel approach and will provide valu-
able insights. A framework that includes a wide range of input, process, and output factors, 
including process variables in the area of teaching and learning, has not been implemented 
in Indian VET yet, which distinguishes the current study from existing non-implemented 
concepts for quality measurement in India. In such processes, "soft" factors such as key sta-
keholders in the intervention setting and capacity building activities, are equally important 
(Li & Pilz, 2019; Ramasamy & Pilz, 2019). These prerequisites provide a substantial base for 
long-term implementation and initiation of institutional development processes on site. 
The joint research project allows researchers to gain insights on key quality issues of VET 
institutions in India, the reiteration process between both Indian and German research part-
ners, while identifying the quality areas and criteria, has provided an opportunity to under-
stand socio-cultural aspects of both the countries, and experience an exchange of knowledge 
(Pilz et al., 2020). The success of any programme or model, depends on the specific context 
of the country, particularly cultural values and assumptions (Rose, 2005). Thus, the deve-
loped quality model may be implemented in other countries to analyse the quality of VET 
institutions, with an adequate degree of contextual adaptation and customisation, based on 
education and training policy and the VET system of the specific country.
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